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Composition and method for the treatment or prevention of HIV infection 
TECHNICAL FIELD OF THE INVENTION 
5 The present invention relates to a composition for the treatment of HIV infection. 
BACKGROUND OF THE INVENTION 

The cellular receptor for urokinase (uPAR, CD87) plays multiple functions in cell 
10 migration, cell adhesion, pericellular proteolysis and tissue remodeling [Blasi, 1997]. 
uPAR is expressed by most leukocytes including monocytes, macrophages, 
neutrophils and platelets. uPAR is an activation antigen in monocytes and T cells 
[Min, 1992][Nykjaer, 1994] and T-cells from HIV-1 infected individuals express 
elevated levels of uPAR [Nykjaer, 1994], HIV-1 infection of leukocytes in vitro 
15 causes up-regulation of uPAR cell surface expression in a process which appear to be 
coordinated temporally with the onset of viral replication [Frank, 1996][Speth, 
1998]. uPAR may be shed from the cell surface generating a soluble form of the 
receptor (suPAR) lacking the glycerol-phosphoinositol (GPI) anchor. 

20 Urokinase-type plasminogen activator (uPA) is a protease, which is e.g. involved in 
converting plasminogen to plasmin. 

WO 90/12091 discloses the fact that plasminogen activator inhibitor PAI-1 and uPA 
form a complex, which binds to uPAR, and that this leads to internalisation of uPA 
25 and possibly the whole complex. In general the document teaches that it is possible 
to inhibit the binding of uPA to uPAR in order to block or reduce the plasminogen 
activation, and that it is possible in this manner to obtain a therapeutic effect for e.g. 
cancer. 

30 WO 99/09161 and WO 98/07735 disclose a plasminogen activator inhibitor and the 
use of the inhibitor for diagnostic and therapeutic applications in connection with a 
number of diseases, including cancer and HIV infection. The plasminogen activator 
to be inhibited is e.g. urokinase. The application of the inhibitor for treating HIV 
infection is explained by the fact that protease inhibitors are effective antiviral 
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agents. WO 99/09161 and WO 98/0735 do not contain any indication of the 
mechanism of HIV infection of a cell. 

WO 98/42733 discloses peptides comprising an amino acid sequence derived from 
5 uPAR, the peptides being useful for the treatment of cancer, autoimmune diseases, 
hyperinflammatory diseases etc. WO 98/74733 suggests that a cleaved form of 
soluble uPAR (suPAR) is involved in HIV infectivity. 

WO 97/24453 discloses a chimeric polypeptide for internalisation of a virus in a 
10 target cell, the polypeptide consisting of a portion of a viral surface polypeptide and a 
portion of a ligand capable of binding to a cell receptor of the low density lipid 
(LDL) receptor family. The ligand may e.g. be plasminogen activator inhibitor PAI- 
1, in which case the mechanism of virus internalisation is stated to be as follows: 
PAI-1 binds to uPAR-bound uPA to form free complex uPA-PAI-1, which then 
15 binds to the LDL receptor, after which internalisation of the complex takes place. 

WO 96/13160 discloses a method of inhibiting the infectivity of HIV in a liquid by 
exposing the liquid to uPA at a selected concentration for a selected period of time 
sufficient to inactivate HTV in the liquid. 

20 

Handley et al. (1) disclose a study of the role of urokinase-type plasminogen 
activator (uPA) in human immunodeficiency virus type 1 (HTV-1) infection of 
macrophages. It was shown that uPA, a proteinase which activates plasminogen, 
binds tightly to a viral envelope protein of HIV- 1 named gpl20 at its so-called V3 

25 loop, and that uPA can also cleave gpl20 within its V3 loop. These reactions can be 
inhibited with a variety of inhibitors targeted to either side of the interaction between 
uPA and viral envelope. It was further found that addition of exogenous uPA to a 
IITB strain of HIV-1 followed by infection of macrophages with the treated virus 
resulted in a severalfold increase in subsequent replication. It was speculated that the 

30 association of gpl20 with uPA may be critical to the fusion of HTV-1 with 
macrophages, and that the presence of HIV-1 induces the expression of uPA. 

Moore et al. address the subject of the HIV-cell fusion reaction. The reference 
suggests that the fusion of host cell and HIV-1 is mediated by binding of gpl20 to 
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the receptor CD4, after which structural changes that permit an N-terminal 
hydrophobic peptide of gp41 to penetrate the lipid layer are believed to occur. 

SUMMARY OF THE INVENTION 

5 

The technical problem addressed by the present invention is to provide a therapeutic 
composition for preventing and/or treating HTV infection. 

This technical problem has been solved with the composition of the present 
10 invention, the composition comprising an active substance, which is capable of 
interacting with the complex of cell-uPAR-uPA-gpl20-HIV so as to prevent or 
reduce the internalisation of HIV. 

The present invention is based on the novel discovery that the infection of uPAR 
1 5 expressing cells with HIV is mediated by the forming of a bridge consisting of cell- 
uPAR-uPA-gpl20-HIV to attach HIV to the cell. Following the attachment of HIV to 
the cell HIV somehow penetrates the cell membrane, the precise mechanism of this 
penetration not being known. However, it is believed that the formation of the uPAR- 
uPA-gpl20-HTV complex serves to bring the HIV particle in close proximity to a 
20 receptor, such as CD4 and CCR5/CXCR4, which mediates the uptake of the HIV 
particle in the cell. 

The invention is further based on the recognition that the infection of cells with HIV 
may be inhibited by blocking the formation of the bridge consisting of cell-uPAR- 

25 uPA-gpl20-HIV at any point and in any manner. Secondly, the infection of cells 
with HIV may be reduced or prevented by compounds, which breaks up one of the 
bonds in the complex of cell-uPAR-uPA-gpl20-HTV. Thirdly, the infection of cells 
with HIV may be reduced or prevented by compounds, which bind or adhere to the 
complex of cell-uPAR-uPA-gpl20-HIV in such a manner that the internalisation of 

30 HIV is affected. 

Thus, more specifically the present invention relates to a composition, wherein the 
active substance is capable of a) interacting with the formation of the complex of 
cell-uPAR-uPA-gpl20-HIV, b) breaking up at least one of the bonds in the complex 
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of cell-uPAR-uPA-gpl20-fflV, and/or c) bonding or adhering to the complex of cell- 
uPAR-uPA-gpl20-HIV so as to prevent or reduce the internalisation of HIV. 

The invention further relates to the use of a substance for preparing a therapeutic 
5 composition for treating or preventing HIV infection, wherein the substance is 
capable of interacting with the complex of cell-uPAR-uPA-gpl20-HIV so as to 
prevent or reduce the internalisation of HIV. 

The invention further relates to a method of preventing or treating HIV infection 
10 comprising administering to a subject a composition comprising a therapeutically 
effective dose of an active substance, which is capable of interacting with the 
complex of cell-uPAR-uPA-gpl20-HIV so as to prevent or reduce the internalisation 
ofHIV. 

15 BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 describes the effect of anti-UPAR monoclonal antibody (R3) on HIV 
protein production after 4 days of culture. Each column shows 8 experiments and the 
standard deviation is shown as whispers. 

20 

Figure 2 describes the effect of monoclonal R5 antibody on HIV protein production. 
Each column shows 8 experiments and the standard deviation is shown as whispers. 

Figure 3 describes the effect of polyclonal rabbit uPAR antibody on HIV protein 
25 production. Each column shows 8 experiments and the standard deviation is shown 
as whispers. 

Figure 4 describes the effect of different concentrations of uPA on HIV protein 
production. U937 cells were pre-incubated with uPA for one hour before addition of 
30 HIV-1. Each column shows 8 experiments and the standard deviation is shown as 
whispers. 
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DETAILED DESCRIPTION OF THE INVENTION 

In the following, some of the preferred active substances for use in the present 
5 invention are mentioned and grouped. However, it should be noted that the scope of 
the invention is not restricted to the specific substances mentioned. 

1 . Substances interacting with uPAR 

10 Preferably, the active substance of the present invention may be a polyclonal or 
monoclonal antibody to uPAR. The antibodies may be prepared as described in WO 
90/12091. 

The active substance of the present invention may be a derivative of uPA capable of 
15 binding uPAR and incapable of mediating the infection of HIV into the cell, e.g. 1) 
uPA having an amino acid sequence, which has been amended by a substitution, a 
deletion, a truncation and/or an addition, 2) chemically modified uPA and 3) 
synthetic molecules comprising the amino acid sequence of uPA corresponding to 
the uPAR binding site of uPA (amino acids 12-32). 

20 

Also, the active substance of the invention may be a complex of uP A and P AI- 1 or 
PAI-2. Such complexes will bind to uPAR and cause internalisation of the complexes 
and presumably also of uPAR hence inactivating uPAR for binding uPA in 
connection with HIV infection. 

25 

Furthermore, the active substance of the invention may be a derivative of pro-uPA 
capable of binding to uPAR and incapable of being converted to uPA, e.g derivatives 
modified in the uPA sequence portion cleaved by plasmin. Such substances will bind 
to uPAR thus blocking the binding of uPA to uPAR. 

30 

Further, the active substance of the invention may be a substance, which causes the 
removal of uPAR from the cell surface by destroying the glycerol-phosphoinositol 
anchor, such as a phospholipase, e.g. PI-PLC. 
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Finally, the active substance of the invention may be a substance, which modify the 
binding affinity of uPAR for uPA, such as phorbol ester PMA and EGF. Such 
substances will inhibit uPA binding to uP AR, and hence reduce HIV infection. 

5 2. Substances interacting with uPA 

The active substance of the invention may be PAI-1 and PAI-2. PAI-1 and PAI-2 are 
able to bind to both free uPA and uPA bound to uPAR. The binding of PAI-1 and 
PAI-2 to uPA has been shown to inhibit uPA, and also, it induces the internalisation 
10 of receptor-bound uPA making it unavailable to HIV infection. 

Also, the active substance may be a substance inducing PAI-1 synthesis, such as 
hormones, growth factors, cytokines etc., thereby causing uPA degradation and 
internalisation. 

15 

Furthermore, the active substance may be a substance inducing dimerisation of 
uPAR, such as PAI-1 dimers. It is believed that dimerisation of receptors leads to 
internalisation and intracellular degradation of uPA. 

20 In a preferred embodiment of the invention, the active substance is a monoclonal or 
polyclonal antibody to other parts of uPA than the gpl20 and uPAR binding sites of 
uPA, e.g. an antibody to the catalytically active site region of uPA, cf. WO 90/12091. 

2a. Substances interacting with the uPAR binding site of uPA 

25 

In a preferred embodiment of the invention, the active substance is a monoclonal or 
polyclonal antibody to the uPAR binding site of uPA. 

Also, the active substance may be uPAR molecules and uPAR derivatives capable of 
30 binding uPA, e.g. 1) uPAR having an amino acid sequence, which has been amended 
by a substitution, a deletion, a truncation and/or an addition, 2) chemically modified 
uPAR and 3) synthetic molecules comprising the amino acid sequence of uPAR 
corresponding to the uPA binding site of uPAR. Such substances will occupy the cell 
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receptor-binding site of uPA and hence prevent uP A from binding to the cell-bound 
receptor. 

2b. Substances interacting with the gp!20 binding site of uPA 

5 

In a preferred embodiment of the invention, the active substance is a monoclonal or 
polyclonal antibody to the gpl20 binding site of uPA. 

3. Substances interacting with gp!20 

10 

In a preferred embodiment of the invention, the active substance is a monoclonal or 
polyclonal antibody to gpl20, e.g. an antibody to the uPA binding site of gpl20. 

Formulation of the therapeutic composition 

15 

The administration of the composition according to the invention may be performed 
by any prior art administration method, which is suitable for administering the active 
substance in question, e.g. a protein, peptide or antibody. Typical administration 
methods include parenteral, oral, nasal, topical and rectal administration. 

20 

The parenteral administration route includes intravenously, intramuscularly and 
subcutaneously administration, and the method is selected dependent on where the 
active substance is to be released. 

25 It is to be understood that the composition of the invention may further comprise 
adjuvants, excipients or other additives or ingredients suitable for such formulations. 
Such adjuvants, excipients and other additives or ingredients are well-known to the 
person skilled in the art, and include i.a. solvents, emulsifiers, wetting agents, 
plastisizers, colouring substances, fillers, preservatives, viscosity adjusting agents, 

30 buffering agents, mucoadhesive substances, and the like. Examples of formulation 
strategies are well-known to the person skilled in the art. 

The suitable amount of the biologically interactive substance to be administered 
depends on the substance in question, on the condition of the subject to be treated, 
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and further on the age, weight and state of the subject in question. Finding the 
optimal dose will merely be a matter of routine experimentation to the person skilled 
in the art. 

5 Definitions 

In connection with the present invention, "HIV" is defined as Human 
Immunodeficiency Virus 1 and 2. 

10 In connection with the present invention, "uPA" means urokinase plasminogen 
activator. 

In connection with the present invention, "uPAR" means urokinase plasminogen 
activator receptor (same as CD87). 

15 

In connection with the present invention the term "gpl20" means gene product 120, 
which is a viral envelope protein present in HIV. 

Abbreviations 

20 

PAI-1: plasminogen activator inhibitor Type 1 
PAI-2: plasminogen activator inhibitor Type 2 
PMA: phorbol 12-myristate 13-acetate 
EGF: epidermal growth factor 
25 PI-PLC: phosphatidylinositide-phospholipase C 

EXAMPLES 

Example 1 

30 

Inhibition of HIV antigen production using a competitive inhibitor against the uPA 
binding domain of uPAR 

Background: 
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The anti-uPAR monoclonal antibody (R3) is a competitive inhibitor of uPA binding 
to uPAR through blocking of the uPA binding site of uPAR (8). Thus, it was 
investigated whether the R3 antibody was able to inhibit viral production, measured 
as HIV antigen in cell supernatant. The virus used in this experiment is HIV-1 IHB, 
5 an X4 strain. As a negative control for the influence of antibodies in the infection 
assays, anti-TNP, an isotypic negative control antibody was used. 

Materials and methods: 

Peripheral blood mononuclear cells (PBMC's) from a healthy donor were separated 
10 by Histopaque density gradient centrifogation (Sigma, St. Louis, MO, USA) and 
frozen at 10 x 10 6 cells/ml in complete medium (RPMI 1640 (Life technologies, 
Gibco BRL, USA) containing 25 mM HEPES, GlutaMAX-I, 10% FBS (Life 
technologies, Gibco BRL, USA), 100 U/ml penicillin-streptomycin (Life 
technologies, Gibco BRL, USA), 0.1 mg/ml gentamicin (Life technologies, Gibco 
15 BRL, USA) and 10 units/ml hIL-2 (Roche)) containing 10% DMSO. 

PBMC's were thawed quickly at 37°C and grown for four hours at 37°C. Culture 
medium was subsequently changed to complete medium at a concentration of 2 x 10 
cells/ml and cells were stimulated with 5 ug/ml PHA for 72 hours. 

20 

PBMC's were centrifiiged and resuspended in complete medium at a cell 
concentration of 2 x 10 6 cells/ml. 400 ul cell suspension were transferred to 7 ml 
culture tubes and the specific reagent of interest added (see table 1). After one hour 
of incubation at 37°C, 5% C0 2 , 100 x DD 5 o HIV-1 IIIB was added to each tube and 
25 the cell mixture incubated at 37°C, 5%C0 2 , overnight. 

PBMC's were washed three times in RPMI 1640 and resuspended in 2 ml of 
complete medium containing the specific reagent of interest. 200 ul cell suspension 
was transferred in octaplicates to a 96-well polystyrene microtiter plate (Nunc- 
30 immuno plate, Maxisorp, Nunc, Denmark), thus having a final cell concentration of 
80,000 cells per well. 

The PBMC's were cultured for 6 days at 37°C in 5% C0 2 , and from each well half 
the supernatant was extracted and freezed for later HIV antigen quantification, and 
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replaced by fresh medium after 4 and 6 days. HTV antigen output was measured by 
enzyme-linked immunosorbent assay (ELISA) of 10 ul of the supernatants. In brief, 
the supernatants were examined for HTV antigen by using a double-antibody 
sandwich ELISA as described previously (9). Each Maxisorp polystyrene microtiter 
5 plate included two dilution series of a standard HIV antigen preparation, and 
absorbances (490 nm) were expressed relative to this standard preparation (arbitrary 
units). 

Results: 

10 The results are shown in Figure 1. In high concentrations, an increased amount of 
HIV antigen production was observed. In low concentrations (20 and 2 ng R3/ml), a 
significant reduction in HIV antigen production was observed. 

Discussion: 

15 In this experiment, an inhibitory effect of monoclonal antibodies against uPAR on 
the synthesis of HIV proteins released to the cell medium was observed. The 
inhibitory effect was not due to the mere presence of antibodies, as shown in the 
control anti-TNP experiment, and must therefore be due to the specific interaction of 
the R3 antibody with the uPA receptor. It is interesting that the strongest inhibitory 

20 effect was observed with low concentrations of R3 antibody. 



fTube 


Concentration of reagent 


PLATE 1. 


1.1 


No added reagent 


1.2 


R3, 20 ng/ml 


1.3 


R3, 2 ng/ml 


1.4 


R3, 200 ng/ml 


1.5 


R3, 20 ng/ml 


1.6 


R3, 2 ng/ml 


1.7 


No added reagent 


1.8 


Anti-TNP mAb, 20 (ag/ml 



Table 1 . Final concentration of specific agent 
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Example 2 

Inhibition of HIV using a monoclonal antibody (R5) against the uPA binding domain 
ofuPAR 

5 

Background: 

The anti-uPAR monoclonal antibody (R5) is capable of binding the preformed 
uPAR:uPA complex, forming a transient trimolecular assembly, and promoting the 
dissociation of the uPA/uPAR complex (8). Thus, it was investigated whether the R5 
10 antibody was able to inhibit viral production, measured as HIV antigen in 
supernatant. The virus used in this experiment is HIV-1 IIIB, an X4 strain. As a 
negative control for the influence of antibodies in the infection assays, anti-TNP, an 
isotypic negative control antibody was used. 

15 Materials and methods: 

Peripheral blood mononuclear cells (PBMC's) from a healthy donor were separated 
by Histopaque density gradient centrifugation (Sigma, St. Louis, MO, USA) and 
frozen at 10 x 10 6 cells/ml in complete medium (RPMI 1640 (Life technologies, 
Gibco BRL, USA) containing 25 mM HEPES, GlutaMAX-I, 10% FBS (Life 

20 technologies, Gibco BRL, USA), 100 U/ml penicillin-streptomycin (Life 
technologies, Gibco BRL, USA), 0.1 mg/ml gentamicin (Life technologies, Gibco 
BRL, USA) and 10 units/ml hIL-2 (Roche)) containing 10% DMSO. 

PBMC's were thawed quickly at 37°C and grown for four hours at 37°C. Culture 
25 medium was subsequently changed to complete medium at a concentration of 2 x 10 6 
cells/ml and cells were stimulated with 5 ug/ml PHA for 72 hours. 

PBMC's were centrifuged and resuspended in complete medium at a cell 
concentration of 2 x 10 6 cells/ml. 400 ul cell suspension were transferred to 7 ml 
30 culture tubes and the specific reagent of interest added (see table 2). After one hour 
of incubation at 37°C, 5% C0 2 , 100 x ID 5 o HIV-1 IIIB was added to each tube and 
the cell mixture incubated at 37°C, 5%C0 2 , overnight. 
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PBMC's were washed three times in RPMI 1640 and resuspended in 2 ml of 
complete medium containing the specific reagent of interest. 200 ul cell suspension 
was transferred in octaplicates to a 96-well polystyrene microtiter plate (Nunc- 
immuno plate, Maxisorp, Nunc, Denmark), thus having a final cell concentration of 
5 80,000 cells per well. 

The PBMC's were cultured for 6 days at 37°C in 5% C0 2 , and from each well half 
the supernatant was extracted and freezed for later fflV antigen quantification, and 
replaced by fresh medium after 4 and 6 days. fflV antigen output was measured by 

10 enzyme-linked immunosorbent assay (ELISA) of 10 ul of the supernatants. In brief, 
the supernatants were examined for HTV antigen by using a double-antibody 
sandwich ELISA as described previously (9). Each Maxisorp polystyrene microtiter 
plate included two dilution series of a standard HIV antigen preparation, and 
absorbances (490 nm) were expressed relative to this standard preparation (arbitrary 

15 units). 

Results: 

The results of fflV infection of donor PBMC's after 4 days is shown in Figure 2. 
Titration of monoclonal antibody R5 showed continuous inhibition of HIV viral 
20 proteins, with the strongest inhibitory effect (a 50% inhibition) at 20 ng/ml of R5. At 
tenfold lower concentration (2 ng/ml), a modest inhibitory effect was observed. 

Discussion: 

In this study, the R5 monoclonal antibody was used, which promotes the dissociation 
25 of the uPA:uPAR complex. After 4 days of infection, a concentration dependent 
inhibition of R5 on HTV protein production was observed. The strongest inhibitory 
effect was observed at 20 ng/ml of R5, while no significant reduction was observed 
at the highest concentration of R5. The fact that there is a concentration dependent 
inhibitory effect of antibodies, suggests that uPAR may be involved in more than one 
30 aspect of HIV lifecycle. The bimodal effect of R5 indicates that the uPA receptor 
may be implicated at various stages of the HIV lifecycle, particularly HIV entry and 
HTV budding from lipid rafts, as these are cell surface events. 
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'plate 2, 


2.1 


No added reagent 


2.2 


R5, 20 ng/ml 


2.3 


R5, 2 ng/ml 


2.4 


R5, 200 ng/ml 


2.5 


R5, 20 ng/ml 


2.6 


R5, 2 ng/ml 


2.7 


Anti-TNP mAb, 20 ng/ml 





Table 2. Final concentration of specific agent 
Example 3 

5 Potent inhibition of HIV by blocking of multiple sites on uPAR 
Background: 

More than one uPAR domain is involved in high affinity binding of uPA (10). The 
effect of a polyclonal uPAR antibody that blocks all sites of interaction between uP A 
10 and uPAR in an HTV infection experiment was therefore studied. 

Materials and methods: 

Peripheral blood mononuclear cells (PBMC's) from a healthy donor were separated 
by Histopaque density gradient centrifugation (Sigma, St. Louis, MO, USA) and 
15 frozen at 10 x 10 6 cells/ml in complete medium (RPMI 1640 (Life technologies, 
Gibco BRL, USA) containing 25 mM HEPES, GlutaMAX-I, 10% FBS (Life 
technologies, Gibco BRL, USA), 100 U/ml penicillin-streptomycin (Life 
technologies, Gibco BRL, USA), 0.1 mg/ml gentamicin (Life technologies, Gibco 
BRL, USA) and 10 units/ml hIL-2 (Roche)) containing 10% DMSO. 

20 

PBMC's were thawed quickly at 37°C and grown for four hours at 37°C. Culture 
medium was subsequently changed to complete medium at a concentration of 2 x 10 6 
cells/ml and cells were stimulated with 5 ug/ml PHA for 72 hours. 
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PBMC's were centrifuged and resuspended in complete medium at a cell 
concentration of 2 x 10 6 cells/ml. 400 ul cell suspension were transferred to 7 ml 
culture tubes and the specific reagent of interest added (see table 3). After one hour 
of incubation at 37°C, 5% C0 2 , 100 x ID50 HTV-1 IIIB was added to each tube and 
5 the cell mixture incubated at 37°C, 5%C0 2 , overnight. 

PBMC's were washed three times in RPMI 1640 and resuspended in 2 ml of 
complete medium containing the specific reagent of interest. 200 ul cell suspension 
was transferred in octaplicates to a 96-well polystyrene microtiter plate (Nunc- 
10 immuno plate, Maxisorp, Nunc, Denmark), thus having a final cell concentration of 
80,000 cells per well. 

The PBMC's were cultured for 6 days at 37°C in 5% C0 2 , and from each well half t 
the supernatant was extracted and freezed for later HIV antigen quantification, and 

15 replaced by fresh medium after 4 and 6 days. HIV antigen output was measured by 
enzyme-linked immunosorbent assay (ELISA) of 10 ul of the supernatants. In brief, 
the supernatants were examined for HIV antigen by using a double-antibody 
sandwich ELISA as described previously (9). Each Maxisorp polystyrene microtiter 
plate included two dilution series of a standard HIV antigen preparation, and 

20 absorbances (490 nm) were expressed relative to this standard preparation (arbitrary 
units). 

Results: 

These HIV infection experiments show a very strong inhibitory effect of polyclonal 
25 uPAR antibodies on HIV protein production in PBMC's. In particular, at a 
concentration of 2 ug/ml, a 98% reduction in HIV proteins in supernatant was 
observed. The inhibitory effect of uPAR antibodies was dependent on the 
concentration, indicating a therapeutic window for the inhibition of HIV (Figure 3). 

30 Discussion: 

It was investigated whether a polyclonal uPAR antibody affects the production of 
HTV proteins in an infection assay. After four days of incubation with 2 ug/ml anti- 
uPAR antibody, it was not possible to detect the presence of HIV. At other 
concentrations (Figure 3), between 40 and 80 percent inhibition was observed. The 
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strong effect of the polyclonal antibody may indicate a synergistic effect of using 
multiple antibodies binding sites on uPAR. Furthermore, as uPAR is known to 
interact with other molecules and receptors (e.g. (11), CR3 (Mac-1, 
CDllb/CD18)(12) and other integrins (13)), and the interaction of uPAR with other 
5 receptors may influence the role of uPAR in HIV infection. These results strongly 
indicate that the uPA receptor is involved in HIV pathogenesis, and that antibodies' 
blocking the uPAR receptor is a target for intervening against HIV infection and 
possible could be used to stop or decrease disease progression in HTV infected 
individuals. 

10 



Final concentrations 


3.1 


No added reagent 


3.2 


pAb, 20 M-g/ml 


3.3 


pAb, 2 ng/ml 


3.4 


pAb, 200 ng/ml 


3.5 


pAb, 20 ng/ml 


3.6 


pAb, 2 ng/ml 


3.7 


No added reagent 


3.8 


Anti-TNP mAb, 20 ng/ml 



Table 3. Final concentration of specific agent 
Example 4 

1 5 Effect of uP A on HIV replication in U93 7 cells. 
Background: 

To address the question whether uPA influences HIV infection, an infection 
experiment using the pro-monocyte cell line u937 was set up. 

20 

Materials and methods: 

The promonocyte cell line U937 were cultured in complete medium (RPMI 1640 
(Life technologies, Gibco BRL, USA)) containing 25 mM HEPES, GlutaMAX-I, 
10% FBS (Life technologies, Gibco BRL, USA), 100 U/ml penicillin-streptomycin 
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(Life technologies, Gibco BRL, USA) and 0.1 mg/ml gentamicin (Life technologies, 
Gibco BRL, USA) at 37°C, 5%C0 2 at a cell concentration of 1 x 10 6 cells/ml. 

400 ul of the U937 cell suspensions were transferred to 7 ml culture tubes, and 
5 different concentrations of urokinase-type plasminogen activator (uPA) (Immuno 
Denmark, Denmark) were then added. Western blot analysis of the uPA stock 
showed the existence of high molecular weight form uPA (HMW-uPA), low 
molecular weight form uPA (LMW-uPA) and the amino-terminal fragment (ATF) of 
uPA 

10 

After one hour of incubation at 37°C, 5% C0 2 , 100 x ED 5 o HIV-1 IIIB was added to 
each tube and the cell mixture incubated at 37°C, 5% C0 2 , overnight. 

Cells were washed three times in RPMI 1640 and resuspended in 2 ml of complete 
1 5 medium containing uPA at different concentrations. 

200 ul cell suspension was transferred in octaplicates to a 96-well polystyrene 
microtiter plate (Nunc-immuno plate, Maxisorp, Nunc, Denmark), thus having a final 
cell concentration of 40,000 cells per well. 

20 

The U937 cells were cultured for 12 days at 37°C in 5% C0 2 . Every 3-4 days, 100 ul 
supernatant was collected; half of the cells were discarded and 150 ul fresh medium 
was added. HIV antigen output was measured by enzyme-linked immunosorbent 
assay (ELISA) of 10 ul of the supernatants. In brief, the supernatants were examined 
25 for HIV antigen by using a double-antibody sandwich ELISA as described 
previously (9). Each Maxisorp polystyrene microtiter plate included two dilution 
series of a standard HIV antigen preparation, and absorbances (490 nm) were 
expressed relative to this standard preparation (arbitrary units). 

30 Experiments were carried out with both pre- and post-incubation of uPA, relative to 
the addition of HIV. 

Results: 
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These experiments show that uPA modulates HIV protein production released to the 
cell medium, and the effect on fflV protein production is correlated to the 
concentration of uPA. At 1 ug/ml uPA, a 48% increase in HTV protein productivity 
was observed, while a 56% reduction in fflV protein productivity was observed at 
5 100 ng uPA/ml and a 59% reduction at 10 ng/ml. There was no significant difference 
between preincubation (Figure 4) and post-incubation with uPA (data not shown). 



Discussion: 

These experiments show that uPA has both an inhibitory and a stimulatory effect on 
10 HIV protein productivity in the pro-monocytic cell line U937, dependent on the 
concentration used. These data are therefore an indicator of the involvement of uP AR 
and uPA in HTV infection. One of the possible explanations for this dual observation 
may be the up regulation of uPAR caused by uPA (14). However, uPA is unlikely to 
become a drug for treatment of HIV infected even though low concentrations has an 
15 inhibitory effect, as high concentrations is stimulating HIV production which may 
occur locally in the body. 
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CLAIMS 

1. A therapeutic composition for treating or preventing HIV infection comprising an 
active substance, which is capable of interacting with a complex of cell-uPAR-uPA- 

5 gpl20-HIV so as to prevent or reduce the internalisation of HIV into the cell. 

2. A composition according to claim 1, wherein the active substance is capable of 
interacting with the formation of the complex of cell-uPAR-uPA-gpl20-HTV 

10 3. A composition according to claim 1 or 2, wherein the active substance is capable 
of breaking up at least one of the bonds in the complex of cell-uPAR-uPA-gpl20- 
HIV. 

4. A composition according to any of claims 1-3, wherein the active substance is 
1 5 capable of bonding or adhering to the complex of cell-uPAR-uP A-gp 1 20-HIV. 

5. A composition according to any of claims 1-4, wherein the active substance is 
selected from the group consisting of substances interacting with uPAR. 

20 6. A composition according to any of claims 1-5, wherein the active substance is 
selected from the group consisting of substances interacting with uPA. 

7. A composition according to any of claims 1-6, wherein the active substance is 
selected from the group consisting of substances interacting with gpl20. 

25 

8. Use of a substance for preparing a therapeutic composition for treating or 
preventing HIV infection, wherein the substance is capable of interacting with the 
complex of cell-uPAR-uPA-gpl 20-HIV so as to prevent or reduce the internalisation 
of HIV. 

30 

9. A method of preventing or treating HIV infection comprising administering to a 
subject a composition comprising a therapeutically effective dose of an active 
substance, which is capable of interacting with the complex of cell-uPAR-uPA- 
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gpl20-HIV so as to prevent or reduce the internalisation of HIV. 
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